INTRODUCTION
A constant and sufficient supply of water is important for maintaining an adequate hydration status and, thereby, supporting a healthy metabolism. Dehydration has been associated with a number of health impairments including kidney dysfunction and cognitive impairment. Knowing a population's hydration status is, therefore, of interest. However, its assessment, including the measurement of water intake, can be difficult. 1, 2 Beverages are generally the major source of water intake, accounting for about 65%-80% of the total, although foods with high moisture contents can also be notable contributors. Metabolism of macronutrients for energy also provides water to the body. [3] [4] [5] [6] [7] For water, it is only possible to estimate adequate intake amounts for healthy individuals, rather than recommending specific intake levels, because water requirements depend on many factors such as environmental conditions, physical activity, food composition (e.g., water content, electrolytes, nitrogen-containing substances, dietary fiber), age, and gender. 3, 4 There are numerous methods for evaluating hydration status. Serum or plasma osmolality is a determinant of fluid intake regulation by the body; however, it is generally kept within a narrow margin (deviating by no more than 1%-2%). Urine indices, as with osmolality, specific gravity, total volume, and color, also serve as markers of hydration status but do not allow a quantitative evaluation. By comparing the total intake and endogenous generation of water to total losses, the body's water balance can be assessed. Another method is the assessment of water turnover using isotopic dilution techniques. In most cases, deuterium is applied and its disappearance from body fluids over time is measured.
The amount of water consumed at the population level has been recorded in some dietary surveys. With sufficiently large sample sizes, these intake data have been shown to correlate well with those from water balance and turnover studies. 9 Intake data in healthy populations can, therefore, provide the basis for recommendations for adequate water intake. However, differences in intake levels among countries can lead to different recommendations, as highlighted by an overview of water intake in 5 countries (France, Germany, Sweden, the Netherlands, and the United States) based on data from national surveys. In the United States, mean total water intake from beverages and foods is higher than in European countries (2897 mL/d and 3467 mL/d for US women and men, respectively, vs 2025 mL/d for both sexes in France, and 2402-2455 mL/d for women and 2467-2622 mL/d for men in the other 3 countries). Accordingly, the Food and Nutrition Board of the Institute of Medicine estimates that 2.7 L/day of total water (including about 2.2 L/d from beverages) is adequate for adult women and 3.7 L/day of total water (including about 3.0 L/d from beverages) is adequate for adult men. In turn, the estimates of the European Food Safety Authority (EFSA) are lower, at 2.0 L/day of total water (from beverages and food) for women and 2.5 L/day for men. 3, 4, 10 This review provides a short overview of drinking and diet patterns across Europe and their influence on hydration status.
DATA SOURCES
Large food-consumption surveys from European countries were the major sources of information on consumption of water and other beverages that were utilized for this review. In 2011, EFSA published its Comprehensive European Food Consumption Database, which is a compilation of data on food consumption from 22 European Union member states. This database also covers beverage intake, thus providing an extensive overview of the latest nutrition surveys in the European Union. 11 However, the methodologies used to obtain these data are not all comparable. It has been shown that individual fluid intake can vary considerably over a week, such that a single 24-hour recall upon which many dietary surveys are based might not reflect the actual drinking pattern correctly. Quantitative assessment using weighing records was used only in some surveys. 12 Additional information was obtained from the Concise European Food Consumption Database compiled by EFSA in 2008; this database includes separate data on the intake of tap water and hot beverages. 13 Newer surveys and studies were also considered, including the Austrian Study on Nutritional Status (ASNS) 2012 as well as a special arm of the ASNS 2007 that was dedicated to water consumption and included in the Comprehensive European Food Consumption Database. For that substudy, a stratified random sample of 459 Austrian adults aged 18-65 years (59% women) completed a quantitative 1-day record on their fluid consumption and a questionnaire on their drinking habits and preferences, with a special focus on tap water and its quality. [14] [15] [16] Data for water intake, obtained from a stratified random sample, were available for 514 adult and elderly participants (age range, 18-80 years) from the ASNS 2012. These were reanalyzed in order to evaluate the potential relationship between water intake and diet patterns. The daily adequate intake amounts estimated by EFSA (2.0 L/d of total water [from beverages and food] for women and 2.5 L/d for men) were used as the reference when the adequacy of fluid intake in the study population was assessed. 4 
BEVERAGE INTAKE THROUGHOUT THE EUROPEAN UNION
In Europe, good-quality drinking water is generally available without restrictions; this is according to the Council Directive 98/83/EC of November 3, 1998, on the quality of water intended for human consumption. 17 Nevertheless, dietary surveys that also record beverage intake show wide variability in the total fluid amount consumed as well as the contributions made by various beverages throughout the European Union and also within countries.
In Hungary and Italy, very low total fluid intakes (559 mL and 974 mL, respectively, for population averages for both men and women) were reported. The average intake levels in Poland, France, and Slovakia were also far below the estimated adequate levels of 2 L/d for adult women and 2.5 L/d for adult men. 4, 12 In turn, surveys from Germany, Sweden, and the Netherlands reported total intake amounts that meet the EFSA recommendation, with respective mean intakes for men of 2588 mL, 2467 mL, and 2622 mL and for women of 2120 mL, 2455 mL, and 2402 mL, respectively. 10 In the second German National Consumption Study from 2008, women and men aged 14-80 years consumed 2285 g/day and 2351 g/day of nonalcoholic beverages, respectively. 18 In the Dutch National Food Consumption Survey 2007-2010, the median daily consumption of nonalcoholic beverages ranged from 1431 mL to 1578 mL for men and from 1662 mL to 1711 mL for women (age range for both groups, 19-69 years). 19 Total water intake from food and beverages was measured in the Irish National Adult Nutrition Survey carried out in 2008-2010. Men and women aged 18-90 years consumed, on average, 2521 mL/day and 2097 mL/day, respectively. 7 For Austria, mean total water intake in the ASNS 2012 was 2672 mL/day for men and 2564 mL/day for women.
IMPORTANCE OF WATER
Water accounts for a major portion of total fluid intake in most countries; however, other nonalcoholic beverages are also frequently consumed. In the Comprehensive European Food Consumption Database, nonalcoholic beverages encompass hot beverages such as tea and coffee ( Table 1 ) that are prepared with drinking water, often tap water. While the EFSA Comprehensive European Food Consumption Database does not list these separately, its predecessor, the Concise European Food Consumption Database from 2008, 13 included data on tap water and hot beverages. Among the countries that provided these data, the northern countries of Norway, Denmark, Sweden, Iceland, and Finland had the highest intake of tap water, with a mean of 638 mL/day/person. With the exception of Austria, consumption of tap water was markedly lower in the other countries. In Germany, Belgium, the Czech Republic, and Italy, bottled water was consumed to a much greater extent. Notably, tap water is not highly consumed in Germany. 13 A possible reason could be a preference for carbonated water; for German children aged 2-18 years (n ¼ 550), the use of home soda streamers resulted in a higher consumption of tap water, although no change in total fluid intake was seen. 20 Despite this lower intake of tap water, water still accounted for almost half of nonalcoholic beverage intake in the second German National Consumption Survey 2008 (49% for women and 47% for men).
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In many countries, tea, coffee, and cocoa contributed notably to fluid intake ( Table 2 ). This was especially true for the United Kingdom where hot beverages accounted for more than 40% of fluid intake, as well as in Ireland where about 30% of men's fluid intake and about 40% of women's came from tea and coffee. In the Irish population, this proportion increased with age, exceeding 50% among individuals aged 65-90 years. 6, 7 In the Dutch National Food Consumption Survey 2007-2010, coffee, tea, and herbal tea also accounted for a large proportion of beverage intake, especially in the elder participants who consumed more than 50% of their nonalcoholic beverages in this form. 19 In turn, a Swedish survey on drinking water consumption found that more tap water was consumed directly without heating (34% of the respondents used 1 L or more of hot water compared with 42% who used 1 L or more of cold water). In this survey, 96% of the participants drank tap water. 22 A study that compared beverage intakes in France and Mexico showed that water had the strongest positive impact on fluid intake. In both countries, total fluid intake was highest in persons who drank at least 60% of their fluids as water. 23 In a Spanish study group, preferential consumers of mineral water and tap water were more likely to be adequately hydrated (i.e., consume >2 L/day). Indeed, 59.8% of those who consumed primarily mineral water and 53.2% of the preferential tap water drinkers met this goal compared with 30.1% and 24 Most consumers appreciate water, although attitudes on drinking water quality differ among regions in the European Union. Thus, in the ASNS 2007, 73% of women and 49% of men (aged 18-65 years; n ¼ 271 and 188, respectively) who participated in the survey indicated that they like tap water very much, while only 9% of both genders did not like it. Among women, tap water was the most preferred beverage; among men, the percentage preferring coffee was higher (51%). Men also liked carbonated water and beer, while women appreciated tea. The quality of tap water was also ranked high, with 97% of women and 99% of men considering it healthy (and 60% and 56%, respectively, considering it very healthy) compared with 93% of women and men who thought mineral water was healthy (and 28% and 27%, respectively, considering it very healthy). It was noted that 1 L/day of tap water and 0.42 L/day of mineral water made up the total fluid intake from nonalcoholic beverages (2.36 L/d). 16 In a Scottish survey, 72% of the respondents (n ¼ 1093) preferred tap water to bottled water and 91% rated the quality of tap water at least as good (42% very good, 14% excellent). 25 
EFFECTS OF AGE AND GENDER ON DRINKING HABITS
Drinking habits vary according to age and gender. Thus, in ASNS 2012, the percentage of individuals with a markedly low fluid intake (fluid intake from beverages and foods <1500 mL) was higher in those aged 65 years and more (13% of men and 23% of women) than in the younger survey participants (0%-8% across the different age groups; Figure 1 ). However, low intake levels that did not reach the estimated adequate amount for water intake in the EFSA Guidelines, 4 though they were higher than the markedly low intake level of 1500 mL, was found in 24% of women aged 18-24 years and in 33%, 42%, and 43% of men aged 25-50 years, 51-64 years, and 65 years, respectively. Men aged 18-24 years were the best hydrated among these groups (Austrian Study on Nutrition Status, unpublished data).
A decrease with age in the total amount of fluid consumed, including alcoholic beverages and milk, was also observed in the ASNS 2007, with intake levels ranging from 2.77 L/day in those aged 18-24 years to 2.51 L/ day in those aged 52-65 years. However, this effect was not seen for water intake (0.84 L/d in those aged 18-24 years, 1.06 L/d in those aged 24-51 years, and 0.87 L/d in those aged 52-65 years). In this study, mean consumption of nonalcoholic beverages was slightly higher for women than for men (2.41 L/d vs 2.32 L/d). Most consumption was of tap water (1 L/d) followed by mineral water (0.42 L/d). 16 In the Spanish Bahía Study on the hydration status of 6504 participants, the frequency of consuming more than 2 L/day of liquid was also lower among those aged >65 years than in younger individuals (38.7% vs 58.2% Figure 1 Adequacy of fluid intake from beverages and foods in Austrian adults by gender and age groups. Assessment of water intake was based on the European Food Safety Authority guidelines for adequate water intake from foods and beverages: 2000 mL/day for women and 2500 mL/day for men. 4 Data from the Austrian Study on Nutrition Status. 16 in both, those aged 18-29 and 30-45 years, and 51.5% in those aged 46-65 years). The average volume consumed was also lower in older individuals (1.75 L/d vs 2 L/d in the younger groups). 24 In a 2006 study of individuals aged 18-88 years in Germany, the comparison of fluid intake from beverages, food, and metabolic water (i.e., water generated during metabolism of macronutrients), with water losses through urine and sweat, showed that 39% of males and 17% of females aged 65 years were at risk of inadequate hydration (having a free water reserve <0). However, despite the age-related higher urinary excretion, the hydration status of elderly participants (65 years) did not differ from that of younger adults. Indeed, in men and women aged 18-24 years, the prevalence of hypohydration was higher (47% vs 19% in the elderly). The lower beverage consumption observed in elderly participants was compensated for by a higher intake through food, resulting in a higher total fluid intake for women. In men, the higher renal losses were compensated for by markedly reduced nonrenal water losses, primarily through sweat. 26 In Austrian children, water intake assessed in ASNS 2012 was higher in children aged 6-9 years than in those aged 13-14 years. There was also a difference between genders. Only 4% of 13 -to 14-yearold girls and 26% of boys met the age-respective German, Austrian, Swiss (D-A-CH) guideline amounts for water intake 27 (2140 mL of water from beverages and food), and 24% of the girls and 16% of the boys consumed <1000 mL. In turn, 58% of 6-to 9-year-old boys and 46% of same-aged girls consumed adequate amounts of water from beverages and food (1420 mL for children aged 4-6 years and 1570 mL for children aged 7-9 years). A comparable picture was found when the values for adequate water intake recommended by the EFSA were used (1600 mL for children of both sexes aged 4-8 years; 2100 mL and 1900 mL for 9-to 13-year-old boys and girls, respectively; and 2500 mL and 2000 mL for boys and girls aged 14 years 4 ); 44% and 53% of the 4 -to 8-year-old girls and boys, respectively, were adequately hydrated compared with 9% of the girls aged 14 years. However, of the boys in this age group, 37.5% met the recommended amount of water intake (Austrian Study on Nutrition Status, unpublished data).
Westrell et al. 22 reported a higher consumption of tap water by women in Sweden. In their survey, women drank, on average, 0.95 L/day compared with 0.79 L/day for men. There were also differences between the age groups, although no clear trend could be seen. The largest average amount was consumed by those aged 20-29 years and the lowest amount by those aged 40-49 years. 22 
INDIVIDUAL VARIABILITY
Fluid intake not only varies among individuals, it also varies within an individual over the course of a day and it varies throughout the week, as shown by a representative survey of 1724 British adults aged 19-64 years. In both genders, beverage consumption was highest in the morning and in the evening. Consumption was also most frequent around mealtimes. Hot beverages and milk accounted for most of the morning peak and alcoholic beverages for the evening peak. More alcoholic beverages were consumed on Fridays and Saturdays, especially by men in whom the increase in the evening was also more noticeable. The total amount of fluid consumed was also higher on Fridays and Saturdays, to which alcoholic beverages contributed notably. This variability was also influenced by the participants' age. Thus, older individuals (50 years) drank most of their beverages before 10 am, while those aged <35 years consumed the most between 6 pm and 10 pm. Again, this trend was more noticeable in men. Low fluid intakes in the morning were not fully compensated for later in the day. 6 In the Spanish Bahía Study, beverages were consumed primarily at mealtimes, being quite evenly distributed among the morning, midday, and evening meals (about half a liter each), with smaller portions consumed before breakfast and in the mid-afternoon. 24 Drinking at mealtimes also contributed most of the total beverage intake in a Danish study on food habits of undereducated adults. In this study, about 80% of all beverages, excluding milk, were consumed during meals, with an even distribution among the 3 main meals. However, alcoholic beverages were mostly consumed at the evening meal. 28 In contrast, in the Dutch National Food Consumption Survey 2007-2010, most beverages, i.e., 72%, were consumed in between meals. 19 These findings suggest that despite an adequate total fluid intake, the hydration status of individuals might still be suboptimal at certain times of day, especially when the ambient temperature is high. This is of particular importance for the elderly, considering the age-related lower capacity of the kidneys to concentrate urine. 26 
POSITIVE EFFECT OF HEALTHY LIFESTYLE ON HYDRATION
Lifestyle factors such as physical activity and food habits affect water intake as well. In the Bahía study, participants who took part in intense physical activity consumed more fluid daily (2355 mL vs 1988 mL for those with a low physical activity level) and did so more times per day (6.46 vs 5.75). 24 In the ASNS 2007, a higher physical activity level was also associated with a higher water intake. For individuals who exercised 4-6 times per week for at least 30 min, mean water consumption was 1.26 6 0.97 L/day compared with 0.75 6 0.73 L/day for those who exercised rarely and 0.6 6 0.88 L/day for those who stated they never exercised. 16 This was also seen in the ASNS 2012, in which men and women with high physical activity levels had higher total daily water intakes than those with low high physical activity levels (2876 mL vs 2610 mL for men and 2785 mL vs 2446 mL for women; P ¼ 0.015 for women; Austrian Study on Nutrition Status, unpublished data).
Water intake in the ASNS 2007 differed according to the participants' food consumption pattern, with those on a vegetarian diet consuming significantly more (P < 0.01) tap water than those on a typical Austrian or even a health-conscious diet (1.23 L/d vs 0.88 L/d and 1.16 L/d, respectively; P < 0.001 between normal and health-conscious diets). 16 In the ASNS 2012, a high intake of fruit and vegetables (defined as at least 2 servings per day of each) was also associated with a higher intake of water in 333 adults aged 18-80 years (127 men and 206 women). Eighty-three percent of the men and 96% of the women with high fruit and vegetable intakes were adequately hydrated compared with 60% of men and 81% of women who consumed fewer fruits and vegetables (Austrian Study on Nutrition Status, unpublished data; see Figure 2 ). 14 With their high water content, fruits and vegetables can contribute notably to fluid intake. This was shown in a German study of 477 children between the ages of 4 and 10 years based on 24-hour urine samples and 3-day weighed dietary records. In this survey, children with the highest fruit and vegetable consumption (>75th percentile; median 346 g/d for boys and 348 g/d for girls) had a significantly larger free water reserve than those with the lowest level of consumption (<25th percentile; median 98 g/d for boys and 100 g/d for girls). In high-level consumers, solid fruits and vegetables contributed 18.6% and 19.5%, on average, to the total fluid intake for boys and girls, respectively. 29 Thus, the promotion of a healthy diet and regular physical activity can improve hydration status at the population level.
CONCLUSION
Water is among the most important diet components; however, its supply is not always optimal across populations in the European Union. There is also wide variation in drinking habits among countries, regions, and population groups. Regular intake of fluids throughout the day as well as a high contribution of drinking water to total fluid intake have emerged as factors that promote healthy water balance. This is of particular relevance considering the large contribution of alcoholic beverages to total beverage consumption in certain groups such as young adults and middle-aged men. Figure 2 Adequacy of water intake (total from beverages and foods) in Austrian adults (aged 18-80 years; n 5 333, 127 men and 206 women) according to fruit and vegetable consumption by gender. Assessment of water intake was based on the European Food Safety Authority guidelines for adequate water intake from foods and beverages (without oxidation water): 2000 mL/day for women and 2500 mL/day for men. 4 A high fruit and vegetable consumption was defined as at least 2 servings of each per day. Data from the Austrian Study on Nutrition Status 2012.
Moreover, certain risk groups may exist within some populations, such as elderly persons in whom the capacity of the kidneys to concentrate urine is reduced.
A healthy lifestyle that includes a diet rich in fruits and vegetables also promotes an adequate supply of water. With their high water content, fruits and vegetables contribute directly to fluid intake. The promotion of regular water intake should be better implemented in dietary advice strategies, and more research is needed in order to formulate or optimize existing guidelines for water intake.
